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Biochemical and biophysical studies indicate that antibody
molecules have a shape which is cylindrical and elongated like a
cigar. Antibodies usually carry a negative electrical charge.
The most important property of an antibody is its selective
union with its corresponding antigen. This ability to unite is gen-
erally quite specific; that is, the antibody is able to differentiate
between antigens which may differ only in the position of a single
chemical radical. However, some weak cross-reactions may be ob-
served with related antigens.
The rate of combination of antigen and antibody is generally
quite rapid. Most of the reaction takes place in seconds and is com-
plete in 10 to 15 minutes. In only a few instances has the reaction
continued over a period of hours. The antigen-antibody combina-
tion is a relatively stable one. However, they can be dissociated
by various chemical means such as dilution with water, varying
the salt concentration, or changes in pH. The ratio of antigen and
antibody molecules following their combination is variable. It is
possible for one molecule of antibody to have more than one com-
bining site and therefore react with more than one molecule of
antigen, thus exhibiting differences in valence. Antibodies may be
1 monovalent, bivalent, or polyvalent. It is also possible for a molecule
of antigen to react with more than one molecule of antibody. The
observation that antigen and antibody could react in varying pro-
portions has been termed the Danysz phenomenon. Danysz found
that if equivalent amounts of toxin and antitoxin were mixed at
once, the mixture was nontoxic when injected into susceptible
animals, but if the toxin was slowly added to the antitoxin, the mix-
ture was toxic. In the first instance a combining ratio of toxin to
antitoxin of approximately one to one was achieved, while in the
second, the first toxin molecules added probably united with more
than one antibody. Consequently, some of the toxin added last was
not combined and remained toxic.
Another property of antibodies is their differences in avidity
or "aggressiveness/' It has been observed that the antibodies in
certain sera react more quickly and with greater efficiency than
others. Antibodies produced early in the process of immunization
have been compared with a similar quantity of antibodies obtained
at the peak of the immune response. Those antibodies in late im-
munization show the greater avidity. It has been theorized that
the antibodies produced during the early stages of the immuniza-
tion do not as completely mirror the configuration of the antigen
as those produced later.
The pioneer immunologists such as Ehrlich believed that a dif-
ferent kind of antibody functioned in each different immunological